ABSTRACT.
A It is difficult to establish a cell line which grows in a protein-free culture medium. At present, investigators studying the effect of serum on cells use cells continuously cultured in the presence of serum and preincubate them with serum-free media for a certain period of time prior to use to cancel the endogenous effect of serum. Using this method, it may be presumed that the short term effect of serum disappears during the cultivation of the cells. However, it is likely that the long term effect of serum remains. Thus, cell lines which can be continuously grown in protein-free media are potentially useful in elucidating the effects of serum on cellular physiology, including enzyme regulation by hormones or other agents.
Recently, we showed that prednisolone, butyrate, dibutyryl cyclic adenosine monophosphate (Bt2cAMP) and a hypertonic concentration of NaC1, increased alkaline phosphatase activity in human urinary bladder carcinoma cells (HUB-15, Reg. No., JTC-32). A great increase in alkaline phosphatase activity was observed with the combination of the four agents in the presence of serum (10). However, since the cells could not grow in protein-free media, the effect of serum on the enzyme induction was investigated by increasing the concentration of serum from 1% to 10% (10). In the present study, a cell line (HuL-1-317), derived from fetal human liver cells (HuL-1) (3) and adapted to grow in protein-free media, was used to investigate the effects of serum on the induction of alkaline phosphatase activity with prednisolone, butyrate, Bt2cAMP and a hypertonic concentration of NaC1, since the parental cell line (HuL-1) showed enhanced enzyme activity by the four aforementioned agents (12). 
MATERIALS

RESULTS
Cell growth. Figure 1 shows the growth curves of fetal human liver cells (HuL-1-317) in the presence and absence of serum. The population doubling time based on protein contents was about 72 h in the absence and presence of serum. The stimulatory effect of the serum on cell growth was very small.
Chromosome number. Based on chromosome analysis, the karyotypes distinctly showed that HuL-1-317 cells were of human origin. The distribution of chromosome numbers is shown in Fig. 2 . The modal number was 54 chromosomes.
In the parental cells (HuL-1), the number was 57 (3) . Changes in cell morphology by serum.
The cell morphology of HuL-1 -P3 cells, which are parental cells of HuL-1-317 cells, was flat in DM-170 without serum. However, the morphology of HuL-1-317 cells was round in the absence of serum ( Fig. 3, A) . The cells rounded during adaptation to a modified serum-free Eagle's higher the induction observed. The largest increase was observed with the combination of all four agents, although the stimulatory effect of Bt2cAMP was very small. However, the effect of Bt2cAMP on enzyme induction was significantly observed in human urinary bladder carcinoma cells (HUB-15) (10). Effects of cycloheximide and actinomycin D on the enzyme induction. In order to check whether the increase in alkaline phosphatase activity by the four agents involves a new enzyme synthesis, the cells were incubated with the four agents in the presence and absence of cycloheximide or actinomycin D. Both cycloheximide and actinomycin D inhibited the increase in the enzyme activity with the four agents Fig. 5 . Decrease in the effect of serum on alkaline phosphatase induction during cultivation of the cells in the absence of serum. Cells cultured at 10% serum for 3 days at 37°C, were then cultured in the absence of serum. The concentrations of the four agents were as described in the legend to Table 1 . The values are the means for 3 culture dishes.
( The present results suggest that various agents including hormones and serum protein(s) mutually affect the physiology of living cells. Therefore, the synergistic effect of various agents can be observed in several cellular phenomena. The present study confirmed that a combination of the four agents, prednisolone, butyrate, Bt2cAMP and a hypertonic concentration of NaC1, provides an enhanced condition for alkaline phosphatase induction. In the present study, the increase in alkaline phosphatase activity with the four agents was completely inhibited by either cycloheximide or actinomycin D in HuL-1-317 cells ( Table 4 ). Similar data were obtained in the previous study (10). It seems, therefore, that the serum constituents affect the synthesis of the alkaline phosphatase molecule in HuL-1-317 cells. This cell line should be useful for further investigations on the effect of serum on enzyme regulations as well as on the regulatory mechanism of cell flattening. 
